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Abstract (Basic) : TW 311261 A 

A semiconductor device with trench isolation structure has trenches 
with certain depth away from the main surface of the substrate and 
along the border among the active regions. The active regions are 
isolated from one another by the isolation layer in the trench. 

This device includes a gate electrode located on the isolation 
layer with gate oxide layer in between and stretched along the cross 
direction of forming the trench. There is a vertical section area 
directly under the gate electrode which is used to make the carrier 
concentration in the side part lower than that of the central part of 
the active region when a pre-determined voltage is applied on the gate 
electrode . 

USE - Provides field effect transistor with suppressed inverse 
narrow channel effect. 
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> f - 6 W ±SB MflU a - SB £ A* * « If tz Wfc \z L tz M 
116 (c) IzWrj- * ^ iz h U>^6©±S8WW3 
-^ttfc^-^j&RKLfcJSflU mi 7 (a) K^-TJ: 

? t- h - 6<ommm±i^i:7--^MmzLfzmMt: 

L ■? -5> o 

[0 0 5 5] h U>^6 izMib&tti&tf&mm 

8«0±B£#£, ->U 3 vg&i <0±S® J: "9 <&Ty^ 

<omffl|SBfflj£«Hca* 2 3 4: J: 

Zti&o ZOffii&VMrVfMt LTIi, 111 7 (b) , 

(c).*J:a f BB18(a). (b) fca?-r*«**MJ 
L -5 

[0 0 5 6] [£ifc©®ffi4] HI 9#J:ErH2 

os-#s?.L***t>, ^m<r>mm<r>w^mA \z-o^xmm 
awe*** h is>mmm&<om&jjmzMirz>i><7> 

xhh 0 ioH«s«5j^S8twUv»Tii, £1\ Hi 9 
(a) ic^f i9i:> plvV 3 v^«i±ic-><; 3> 

J&I&L> paa->'Jai'»«l±«>ffitt«i*i:4*S|5*^ 
l^y'^H 1 *»■*.!: ?K^JU8JK*frfc 7 » > »J 3 > 
SffcR2(i, fcfc&l? pIv'J 3>^«i eMBMkKJ: 
vXMl&ZtL, *<r>i%%\Z\$ 1 0 - 3 0 n m<DW2\zM 

$L$ixi> 0 v- 3 >K-fbR 2 & x if -> -j 3 >a-fkR 3 * 

£-;b-£*:JI$l±, 1 6 0-3 8 0 nmCiSioWM 
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?"J 3 v^bR2 £•->•; = viS] t->u 3> 

S-ftR3«op B ^c^?-(i:-5>o(i, pIy'J3>4«i± 

Kv'j 3 vffl<kR3 zmmftsn-tztx Y l,*m\zl lj 

pSy'JnySSlCl^i:, *j»#^fiw*£ltS* 
^?jifcl/y^ h 1 1 S-v** LT, v«; 3>a-(b 

r 3 *s «t t>*-> 3 >mm 2 KKi&tt-f * ? * >y 
m<ozcy?->rzMLx, mns*r>®.Ltz'&. \>vx 
y 1 1 zm^-tZo 

10 [0 0 5 7] fell 9 (b) KTjkir X -7 tc, ->'J3> 
M-fbR 3 i3 «t t>'-> 'J 3>IMfcK2 CJgfift$*LfeBP50 
fiTOiacpIy'J^viSi ix-^^^Ci ijBfc 

-y ^ > 4 :ti:io TfiiJ®-r * 0 ^^t* 

iotftJS^ ^St$I0. 15^m»C«- 

LT»SJ±0. 15-^0. 3 f* mmS. (ftW&<?> 1 *» 
"b2ffif) ic^4 J: -5 KjS-<l;rj:v> 0 
[0 0 5 8] fe> H 1 9 ( c ) tc^-T i ^ I:, £tSMb 
20 i:iot h U v^OrtSH^K-fkRi: LT<9y'J n 

im7 *w>m-th B mmtit. y^vtsioy'^ 

S-ILtty'J^vltlOy'J^yiiftifSJWf; 

-> n >m-fkR 2 OT«)rti»*^o»XoftilW 
ffiiSSit* -e^iteSCOgp^Wv'J 3 >S-fbR 7 tiJP < 
i or. ioxgtc j: or i-uyf 6<o±u=>- 
tCM^Si-r/OM ^t^:S6!?t L 

D) A*fti* 0 m«L»O r DiiJSi»^fc;o*ft, ->'J3> 
mitWk2<DB2, y'J 3>fi-fkR3<oH$^f Cio-c 

d) *m.mt-tz>o 

[0 0 5 9] h Wf-OrtS^v'; 3>K-fkR7 *T&Wu 
tii»HtI8tt, 1 0 0 0'Cm±<Di66?fi{3^V^'r, 
W/ifcli l^ffiJfiliOSJET^^v^T^T^teir, % 
OJS^tLT, h U>f 6^ll:i 0-5 0 nm«I 

?©yU3 >»<b« 7 amwu ? a^»„ 

[0 0 6 0] *K, H2 0 Ca) UStl^C Y U> 
f-6U*6»K8S:««-r*o «KRK8 t LTli. 

40 *ft»*j-fl.jj»affl?rffi-c*** f , fife 5"j3>»<tit, 

-> 3 >MlkR. -> 'J 3 vK^M-fkR^^ffl 3 tiZo 
Ztz, YU>^6<OHmmi> t ^tzti$x.ttH£. v V 3 
>^JRt±fSOil6^*t#t 4-ffl*^*>-tTiteStR8 4- 

R8 0Jft«^, H2 0 (b) lyf^? 

mofiiico*, *&aR8 *at j: ^ «ki8 *a 
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120 (a) , (b) ©lit, •>•; 3VfiMMl3*fll 

10 0 6 1 ] h U>1- 6KM.#>&A,t*%&&m8<D±.m 

>9*T-£4o ioT, ^«*^<0^ffiSI5«0]S$ (H) liv 
•J 3 vS<fcJK3<9!?$KJ:oTIWffllt?#<&o 4fc, 
^ici3v^T*-/N*xy-?-^^i-^c: bizi 

ffi*»e>©^maj«)]as$ (h) i$uit4;t(>t^„ 

[0 0 6 2] %.\zm2 0 (c) iZTji-TJ: *) lc->'J 3 vfi 
IbM 3 t v 'J 3 >®Hfc|g 2 i: £ x y y >f\z «fc V) 
4 D Stfl«i:M0S>7V^^, y-f*- 

[0 0 6 3] ->U a vflMtR 2 7» 

y 3>n-ftigi7 t«6^)gi8-c^4*o mmm&tf 

CVDv'J 3 VK-fbl&T-a&ftli; i«ffiil8©X7f 
> /aKli^ 'J a vRftR 7 ox 7 1 v jram j: 19 a 

»JK £ fitz'y y 3 >«MfcK 7 <o)P & J; o TSJit 4 - 
t^T-il 4 e 

[0 0 6 4] ±fSHifc0yci±, LT 

piv >j 3 niv y 3 >mWim^ 

Xi>&.< y p^i^lin^xJV^ML, nUMO 
S h 9 ISM 0 S h7>v^?^ML 

[0 0 6 5] 112 8i3J:U f ia2 9 *fflv->TSi^L 

7ta*<0«jt*ttfcJ: H29 (b) K3rtflli£*JB 
fi£ LT\ ->'J 3VBMkR2*l»*L7t», > *&f§l&8«9 
v'J 3 ±3EB*&±^<&£tti«8*llfc*L&v»£ 

tcioTt, @2o (c) \zmi-m&tmm<om&tf 

Mf&ZtlZx, zwrn-kiza^x, v"J 3 >gftR2/v 
y 3 >M-fb«3/->y 3 vBtftmu o/f s^-tK^it, 

1 0 - 3 0 n m/ 1 0 0 ~ 2 0 0 n m/ 5 0 ~ 1 5 0 n 
mt::&4 J: n izWtl&Zti&o 

[0066] mmwmsi kit, i^i^a?) 

12 lttlLfti'fellWt*. iO^Jfeco 
JBSStt, ±13 [*tfto»S8 4] Ki3lt4»fk§l£ LT 
©->'J 3>»-fbR7*jBJS-r*ISl 9 (c) KTFLfcl" 
1212 1 (a) 4v*L (c) K^-f IgKSi&x. 

HI 9 (b) K3rfJ:$U M' >?- 6 L 7tO*>, 

HI 2 1 (a) KjjttJ: d ic h u>*-6oi*jg£&#Hb 
L> flftttStftKl 2£U/&1-*o 121 (b) K 

-ftBS 1 2 4 b U>f-6±g|5<0 3- 7 -(cigJS 
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[0 0 6 7] HI 2 1 ( c ) (C^i-<t 9 K, &®Hb 

1 0 0 OW^vMi&lz&^-C, SiXf/itzlil 
hU>f 6 <DI*|gK 10-50 nmCOlf. ?<Dv"; 3 

<bJ&7a*j&j£s*i&o *HifeCTTi±> ±s&3-7-<osmx 

iWIfWOfcAoa-ffc (12 1 (a) ) t FU>f©Mtt 
10 £ [6]± ft ©SHb (H 2 1 (c)) fcfcffiSKfr 

^lc««W#ttOAv»H^>^»A»|{a-C*4 < , *© 
fcOIfitt, ±12 [HiSOJgSI 5 ] 00 2 0 (a) Ultt 

[0068] mm<DMm6i wt, i^>n^w*tt<o 
^®6t, 02 2i3it>*u2 3Z&mL%-t> s hmw-r 

4„ io^ltoJBSlii, ±K [UttoJ&JM] cu»t* 

> *■ fc&ft as fi 4 *fel£J&«o#i£#*««M^ e> ±^ 
20 tfl-r4«5a-OJBttS:SE^k$*fctOT*4« 

[0 0 6 9] iO*iftO«®Ufiv»Tli, *r» 12 2 
(a) JCTS-ri^lc, plv'j 3 V*^l ±lcv"J 3 > 

m<m2, #«fl->y 3> 1 4, ->y 3>afl;K3, u 
y^. h 1 1 * i <Dmizmz.mh.xMj$. l, 

icu-vx h 11 ^jai-J: 0 \z^.n%kW*ft%>) 0 Wz\s 

y 1 1 0x9 - >i v y 3 >^-fk"M"3 ^ B B pv y 
3 > 1 4 , -> >; 3 >m-fklR 2 \zm.fc-®L-i tvn-t^ 
^<7)x -7 ^ > \zx 13 ran 5 * u« tfcft, 

U->'^Htl!fe*t^o 12 2 (b)tC^-Tid 

30 ic, ggp 5<ojtTo^ia<opH!->'; 3 v*«i tx^f- 

2 (c) (C^rf J: ^ ^K-fktci oT t-WVf 6 Ort 
#ttft-> 'J 3 > 1 4 co-Ui)U y--^m<T>'y »J 3 >8Mfc 

Ml s\zmt-tz>o 

[0 0 7 0] 123 (a) (C^-fJ: o\ZVUy^- 

&\ztmm&*mm-?z>o msut, ->U3>®? 
<kK> y'jnvaiti, ->y ^^mtmmm^fh 

^«4:±IB<0*fi»Ki:*a*#te*r4>Aw»ii:li, ± 
II 2 3 (b) ic^-r«t^ic, x 7 fA^W6«l« 

wis^tfl^o i tt-i h \s>*ftMv>mmz<D 

*, »»R 8 se^R 8 *a«w 

4 0 ->y 3 >^kai2 £ hu>j- 6 ofi^<D*iriii*?fi<) 

Hlfta+4a«?f#5'->3 >«rfflv»iitf, 112 3 
(a) , (b) Olgt, y'J3VlM3S:I^4i 

50 ^-6 \zM.tb&A,tz&mmv>±Wi±t$ to 3 >a-fb 
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[oo7i] #nz, 023 (c) nm-fx ? k> ->y n 
>SHtR 2 , a -> y 3 > i 4 , -> y n > grtbR 2 £ 

«<bt*v»r & ->y =/ >»kR2*?>o*ifo«w&o» 
as immi f b&# * *» 7L * £ t k «t 19 «a«p -r * -r a i t 

* s fUo ittf«l:MOSh7>v^?, ^ 

[0 0 7 2] h l<>m-M<0$zmw>?)f--;iAm±. & 

> ©BMbasea*^*- * t -'*fi<omfflimf&-e 

*>Z>o ttz, »V>'J3>i 4^Sly'Jn>, J* 
ft A -> y a v r S # r & US 16 * iiii^l Kit 
i!!|-e§*o 

[0 0 7 3] Sfc, i<olit«I«J;^:> huvf 

z-Kil&f&L. nlMO S h 7 >v*:J'£>£W±pMM 
OS h7>v^??-MUi^' 0 
[0 0 7 4] [»®i7] WT, iOH^<0^»<0 
Wtm*. gl2 4^i:^2 5 Z&mL%ib*b®m-t 

ML/;i2 0 (b) lc^1-Xg<Df*> hUV-f-^-SSO 

#c) t-T*H2 4(a), (b) 5 (a) , 

(b) Ic^-rxgS-iiJDLTtt^Tab&o £ «0#£ifc<0JI2 
SSK-fcHTti, 112 0 (b) t|H)«<DH2 4 (a) Ktf 
■*-«**»J«Lfc«L 0 2 4 (b) Kjjvl«fc?K, £E 

fr&3 9* 025 (a) tc^-ri -5 K, tettR 

8W h U>-f-6±»Oggm»SrA.**ffO f fcJB« (** 
vMl^-^Jgtt) i:lit5o -> y 3 >&fbR 1 6 <r>m 

m4kft*mMW3kftzm%.m*-z>z t 19. 024 

*„ 02 5 (b) izm-tZllz, ->yn>BMbR 

2ix-;f^ Hyj-t£i'*>«bT-<!>pr) 
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rtMft*-r*o 02 5 (a) i:/7fy')3>ljk 

IK 1 6 oH*ttx. •> ^ > ^OlSfy y ^ >®HbR 2 £ 

[0 0 7 5] *»U»*JBJ«-*&fcW\ 4 

l±> 02 4 (a) <75jt^*>SvM±0 2 5 (a) Olt^O 

-> u 3 vsjfbit 1 6 ©tt*> •? o y 3 >aftR*\ * 
ttaMbiffftofcxasraffl-i-iitfe^rtt-c**. * 

tz. 0 2 2£J:D f 0 2 3 \Z7F.\^tzTMt:&m-tZ>Z.tt> 
[0 0 7 6] [*fli<D»|!! 8 ] COSBOjIMlO 

i&m&z, 02 6^iu f 02 7 zmmLttrfbrnw-t 
ho z.(omm<omma, ±e 4] izavz, 

[0 0 7 7] iO**0»8Kiv»Tli, ST, 019 

( a ) izm-rx n cpiy y 3 >^ 1 ±^-> y 3 
-fbK2, ->y3>flMbR3, uy^n 

**taT3gflSLfc», h 1 1 *» 

1"i 7 ^**JR«rff4 0o Uy^ H 1 

^fcLT. -> y 3 >a-fbJl 3 , ->'J3V»fbK2URJ6 
tt^ftyx 7 fymx^fy^tlfeLT, gap 5 * 
MmLtzfe, 02 6 (a) H^i-idtC, '/VavSft 

13, ->y 3 >mitm2 t it, wx-ify?* 

30 ;u K5 >f x 7 f - y ^©^Jttx 7f>^*fif4ot, 

ig§©huyf l 7 *Wt$L-tZ>o icohwy-f-i 7* 
JgjRi-*«)U, JSkK-fbilfftv^ -e-oau-torBiM^bR 
ttitilg^fflv'ttav^ ^tc, |26 (b) U 
^ti^i:, SJ&te'f ^ I'x-yfy^SMxyf 
>^tcj: 19 2KB© h 1 8 fc^jS-f&o -ttjzi 

•9, h]s>*-frmc>1zie>n2&Lm3&nh\'>1-tfMl&2 

[0 0 7 8] £©±d**£fcl*>j&£S-£*lfc2gt|* 
it<D h 1/ V-?-<7)±a53--7--tcii N lggCOhl'V^l 
40 7*^fiS:L^c:i:t;J: 19, jiS^A^ab^^Mir-^^* 

lis J- ?f> ^*#iJ J: ir«i»^*ft »c J: o Tife 

[0 0 7 9] -^tr, 02 6 (c) tz^-T i o K % 

f-nmtrmmtL. ->w>mtm7iMi$.-rzo 
^»<f bin 7i±n/yfw mm®. zftiLmtztzibiz&m 

X'hbho -?"«t?f>i:, 02 7 (a) - (c) IC^-fJ: 
so oiz^ «l80MU7f;<7^^i. 
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-c, hv>f-o<B»tt*i^±**4fc»«>aiMkxe (a 
2 6 (c) ) *astKff&it*fc», ±e [mmomm 
4] i »> ss>K**iflM*tt©Av» h I'^fwtat 

Ho 

[0 0 8 0] $ h r<O^J&OB^lc0 2 1 tC^Lfc 
J^KBttSMfcifTftofclS* H2 2iJJ:O r B2 3i: 

2 4 j3<fctf0 2 5 Kj^Lfc h U Vf-±SR^ffifirBtcA* 
[0 0 8 1] £Lh£'<*:#?E]fcO&lH2, 

[0 0 8 21 

. f ««fiCtMt 4 i t K J: o T, Fl'V 

ramrn k. & v s ^<owt^tkm^-^^ /h»*<o 

[0 0 8 3] aM&W© h U>f-#««ai©3Btt* 

[0 0 8 4] h U>f-«)±S83-^»K, 

[Sjifi^O . 0 5// mfllt*oi««0 .05// mttT 

U >f-<7)±SgrJ-^-gRlc v ffislMi&#0. O4//mJ0L± 
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Kg^ k i * ' < * - - > ^ftni o l£ o *® ic & a -t & 
[0 0 8 5] #3&SSO h 

« ws» u a m £ £ a**riti-c * -5 o 
[mi] *s&9§«>h u>f»m»o- 

20 [U2] Hi Kjj*Lfc'<?.*-*Da , 0. 0 2//m, 

*fr<0, #fl^<o h u>^#^«&K#it* 2#;7c* J F• 
)lJS»W*£m£^1-ll-c;i5<^>o 
[113] 132 tc^L^»*f^*K*tti> * y Y ?<1 

Til 4 ] U3 izm Ltz 1 Xjfrfv 7»>WS(I«)*¥« 
[II 5] *5feW»«f*ffliaK*»t* h UV^SIK^ 

30 -/y©i$i|itR©^^^tgit'*4 t 

[1I6] Vg^aO. 5 VH*»t*m^-*iS*A E« 
[11 7 ] *»W<0**f * h U i'^^St^a^iii^^iffe 

[II 8 ] *3&9i«>JMf £ Y V >f-«-«oa*ii*i|fe» 

[ll 9 ] *§km<nm%t * Y U v^^•St^ai6ii^fi«6 

[HI 0] *^B^<0»W^ h ^'>f•^3•SI : Sra^t'2 : ^/i 

[sii] *i60^w h u>f-#»t»i6©*joei**5t 

[111 2] uv^fl-JKflljgo* <btrflbo« 

[111 3] *»W<ohU->f-fl-«aiao* f,Hflfeo« 

50 ^tIS:fi<3lC^1-|tffBllIT-*)<5o 
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[014} (a) »i, #f88©h UVf-fl-«*ift©S 

bKisinmim&.&Hzm-tiBiwm, (b) i± (a) 
v y •f-jis n - j-u&®*i£± Lxm-rmwmx*$>z> 0 
[us] *&m<r> y uv*-fl«*aa&A,*f<ftiRK 

K <r> v 'J = > 5. 3? ffi L « it * *f * Hife 

[mi 6) u>?^««:ffl*&^«»R 

^»©3 i:iJ9«3|8***-rBflHiar*4o 
[017] (a) li, *%W<D f u>f-«-**a*a 

^«iifeitBi«)±»»=as»fli«5a*#®jKs itfc«ao ? 

**SH6ojg»o l ooii^^fiii, (b) Si 
If (c) (i, iJWMtoiB^i/ 'J a ^Xfi^l 

[018] (a) tsXU (b) it, *%WV> hU>* 

[019] *&m<omm<oMm *©n/> 

^<O«f#-<DIS3XgSrJH^-t»fM0-C , **o 

[0 2 0] *fWH*(OH4(?)H/>f&fII 
*ffiom#<^3Xg^Jl|I^-tffif®0t t *^o * 
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* [021] *§kwr>%n<?> : Rm 5 © h u >^»iKBjat 

[02 2] #56E©Hift0>JBIR 6©H/ >f-fl*JBjS 
*tt<0«r*O3Ig**^-fllJfffiHT*4. 

[023] *§kmc>mi&<nMm6<7>h]/>*frmi&f& 

[02 4] *&Woni&<01&&7*>Yl>>1-ftimilL 

*ji<oitr*<D2Xg«rJH^-r^ffi0-e*^o 

[0 2 5] *«93©Hifc©J&®7 0 h 

[026] *§km<omm<?>Mm8 0>hi'>mmMi& 

Jj&<Dm¥<D 3 IitI*StlIBT*i. 
[0 2 7] *f£W0>mtk<OMm8 0>h]/>1-fr1£1&l& 
3 Ig* I^tilif ab*, 

[0 2 8] fi£*<7> h U>^K»JSK*ttOW^0 3I 
S * JH i" W ffi 0 f * & o 

[0 2 9] «<0>V>f»!iM*S<7)S#W3I 
gSrI^tiIIT**£o 

[03 0] (a) liBll:»i*^L/:H'>ffl-8 
«i£<^¥®0. (b) l±ra«it<O-g&WfW^«0£jFL 
TiJlK (a) OI-Ii»»fffi**HHw^LfcBfffi»c*t 

[^-§-<ogig§] 

1 -> «j 3 2 v >; 3 vawkR, 3 v 3 > 
SMtiHU 4 5 rjp. 6 hu> 

f\ 7 JftttftK, 8 ttMR* 9 2 1 , 

r-hSMfcK, 22 **-hms, 2 3 a* 0 
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